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FED EREe H E whole ſuperticies 15 divided into 
Nm | four leſſer =, by the Diame- 
ters F Gand HI. 
Eachof the 4 Semidiameters E F, 
EH, E G, E1, are divided as the 
lines of Sines upon the Sefor, the 
Semidiameters being the whole Sine, 
And through the parts of each Semi- 
| diameter are drawn right lines per-| 
pendicular thereunto, quite over the face of the whole Square 
every 10, 5-2, &c. are to be diſtinguiſhed from the reſt, for | 
the more eatice and ſpeedy account. 
| Upon the limb are inſerted ſeveral Scales, for ſeveral ues. 
The edges of theſe Scales bordering cloſe upon the {ides of 
the 1nner Square , that it may be diſcerned which lines and 
parts of the Scales doe butt one upon the other. 

On the ſides AB, AC, are inſcribed Scales of equat 
parts, the whole being divided into xo, and ſubdivided as| 
quantity will give leave. The parts arc numbred by 1. 2. 3-4- 
5- 6.7.5. 9. 10, and may ſtand, either for x. 2. 3, &c. or for 
10. 20. Zo, &c. or for 100. 200. 300, XC. as occaſion re-| 
quireth, | 

To the lines BI and CG, are annexedScales of right fines 
hoſe beginning is at B and C, and the end atI and GC, num- 
red by 10. 20, &Cc. to 90. | 
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A Deſcription of the Square. | 
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| Theotherparts ID, GD, have Scales of Tangents 3B 
© gr. to 45 gr. numbred either from G to D, and to to 1. 0, 
from[T to D, and foto G, or rather both wayes, by 10, +. 
3o, Kc. till 90, and thele diviſions have reſpect ro the _ 
wk | 

Laſtly, a Scale of larger Tangents, lying behind theſe lag 
named, Parallel to the ſides BD,C D,beginning © or. from B 
and C, and (o proceeding to 45 gr.in D and ending in gg or. 
at C and B, accounted both wayes. Theſe have reſpe& to 
their Center A. 


To wiyc ſaicAiov ivov 7 uiydha xa. 


There is further added a threed and plummet , which 50 
be uſedin every praice, and muſt be in length equal tothe 
lines A F, and F G. And if the threed be found inconveni 
ent in practice, becauſe it will take up the ule of both hands, 
there may inſtead of it, be uſed a little Bowe, the threed of it 
being at the leaſt equal to A D, which will perform the ofie 
of the other threed by the help of one hand only, 9? 


ſtraight ruler may ſerve, ifit be thought convenient for thit 
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purpoſe. | | 
If the Square be applyed to the obſervation of Angles ,! 
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: The uſe of the Square in general. 
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may be fitced thereto oc of theſe two wayes, Either by 
placing two lights upon the {ide of the Square, one upon the 
Center A, the other upon the line AB, which ifſueth out of 
the Center A. And a running ſfrght contrived upon the utter 
edge of the Inſtrument to move from B to C by D forward, 
and ſo from C to B by D, backward again; Or elſe if this be 
thought inconvenient,or not tealible becaule of the fights turn- 
ing over at the Angle D, then this moveable fight may goe 
onely upon one of the tides BD or CD. And for that pur-| 
pole the ſight ar A, 1s to ſtand preciſely upon the Center, and 
both the ſides A B, A G mult have fights there fixed, as pre-| 
cilely, upon their lines that come from A. | 


_— — = 
—_ —_ —_—_—— _—_— — — — — ——_—— 
— _ - _ - —— - — - 


N k E n . | | | 
Of the uſe of the Square in General for the Solution of 
Spherical I riangles. | 

In any Spherical T riangle whatſoever. 


C By having the Legs and Baſe, to find the Vertical Angle. 


He Angle given or fought 1s the Vertical Angle, The 
| {tides comprehending it are the legs. The fide Caen. 
| ing it 13 the Bale. 
From the top of the Square , count the ſum of the legs 
' upon one ſide, the difference of them on the other ſade, To this 
' ſum and difference apply the threed, Then from the ſame 
| top of the Square count the baſe alſo, And mark where it 
' cuts the threed, for the line paſſeng through the interſ, edion,) 
| and ſtanding Square to the top, (if it be numbred from that 
fide of the Square -whereon the difference of the legs was 
counted)gives the Vertical Angle required. 
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This is the general manner of work for this Propoſition , 
which may be illuſtrated by thele particulars. 


ES PE 
Having the Latitude of the place , the Declination and 
Altitude of the Sun, to find the Hour of the day. | 


Y the declination of the Sun,may be had his Ciſtance from 
the elevated Pole,By ſubtraGting it from go gr. when the 
Declination is of the ſame denomination with the ſaid 

Pole, 
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The uſe of the Square in 
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Pole; Or by adding the Declination to 9o gr. when the De. 
clination and elevated Pole are of {(everal denominations. 

In this caſe, we have the three ſides of a Spherical Triangle 
given, and an Angle fought. 

The two legs are The complement of the Latitude, and The 
Suns diftance from the Pole. The bale is , The complement of 
the Suns Altitude : The Angle 1s the Hour required , which 
muſt be accounted from the Coaſt of a contrary name, to the 
elevated Pole. | 

According then to the former general preſcript,and this par. 
ticular declaration, For the hour take the ſum and difference 
of the complement of the Latitude, and of the Suns diſtance 
from the Pole, and from the top of the Square, upon one ſide, 
count the differcnce, the ſum on the other, to theſe terms apply 
the threed; Then from the top of the Square alſo, count the com. 
plement of the Suns Altitude, and where it cuts the threed, the 
line that croſſeth it Square in tbe ſame point ( being reckoned 
from that ſide whereon the difference of the legs was counted ) 
gives the bour from the Meridian or noon. 

To make it plain by an Example. 

In a North Latitude of 52 gr. 30 min. the Sun declining 
20 gr. to the North, the Altitude of the Sun being by obſer- 
vation 43 gr. I would know the Hour of the day. The legs 
of this Triangle are the complements of the latitude and de- 
clination , that is 37 gr. 3o min. and 70 gr. O min. The ſum 
of them 15 107 gr. Zo min. their difference is 32 gr. 30 min. 
Then from the top of the Square at D upon the fide DG, 
I reckon this difference 32 gr. 30 min. downward to k. And| 
on the other ſide of the Square from the top at B, Iallo 
count the ſum of the legs 107 gr. 30 min. downward to /. To 
k and /. I apply the threed. Which done from the top of the 
Square, again, I count the baſe 47 gr. the complement of 
4.3 gr. the altitude obſerved, downward alſo to o, and the line 
that there meets me , I follow till it cut the threed , which1s 
at 7, and the line that there ariſeth Square to it 1s *7: 
1 ſay now that nr, if it be counted from the fide DC 
whereon the difference of the legs was counted , ſhall give 
44gr. 8 min. which turned into hours and minutes of an hou!, 
(allowing 15 gr. toan hour; and 15 min. of a degree to one 


minute of an hour) will make two hours and 56 5 min. _ 
ene! 
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Spherical Trigonometry. 
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Altitude, and Declination. 

So olſo, If in the ſame Latitude and diſtance of the Sun 
om the Pole, but in the altitude of 10 gr. I would know 
The boxre of the day. Here becauſe the legs, that is, the com- 
plement of the latitude and the diſtance from the Pole , are 
the lame, therefore the ſame poſition of the threed remaines 
kill, I therefore onely reckon the baſe (as before) which here 
; 80 gr. from D to p, then I follow the line p, ill it cuts the 
threed at ww, and the line there arifing is zz 5 , which counted 
from DC, whereon the difference of the legs was reckoned, 
hall give 99 gr- 50 min. thatis 6 hours 39 + min. of an hour 
from the Meridian or South. 


Another Example. 


In the ſame latitude of 5 2 gr. 30 min. let the declination of 
the Sun be 20 gr. to the South, where his diſtance from the 
elevated Pole is 110 gr. and let the altitude of the Sun be by 
obſervation 10 gr. I require rhe Hour. The legs are 37 gr. 
30min. the complement of the latitude , And 110 gr. the 
Suns diſtance from ' the Pole. The ſum of them is 14.7 gr. 
30 min. The difference 72 gr. 30 min. which I count upon the 
lides of the Square down to wand? ; and the bale which is 
bo gr. the complement of xo gr. I count allo from D to p, 


line there ariſing is x y , which counted from D C, whereon 
the difference of the legs was reckoned, ſhall give 38 grad. 


56 min. that is, two hours and almoſt 36 min. of an houre 


Ifrom the Meridian or South. 


Note, That the threed in this ſituation , ſhewes on the dia- 
meter of the Square ( which in this caſe repreſents the Hori- 
wn) the Semidiurnal and Scminotturnal Arks, for where the 
ted crofſeth the middle line, the line there arifing,(counted 
rom that ſide of the Square,whereon the difference was num- 
dred) ſhewes the Semidinrnal ark, and counted from the other 
lide, ſhewes the SeminoGurnal ark. 

Obſerve alſo, If you would known the Crepuſculum or Twi- 
igbt, the threed is to be placed as before , according to the 


lumand difference of the legs, and if you allow 15 gr. for the 
i Crepuſ- 
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then I follow the line p, till it cut the threed at x, and the | 


he Meridian or South, And ſuchis the Hour for that Latitude, 
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Crepuſculinline (as they uſually doe) the baſe will alway be 
10% gr. which in the two firſt Examples will not touch the 
threed at all, and therefore in that latitude and parallel of the 
| Sun, the rwilight continues all night. Bur 1n the laſt Example 
you ſhall tind the Crepaſcalin hne to cut the threed, 6 hour 
and 15 min. from the Meridian, which ſhewes that the tyj. 
light begins at 5 :a clock in the morning , and ends ar 6: jy 
the evening, and the reſt of the time is dark night which js 


11 5 hours. | 
| Ifthe ſum of the the legs be more then 180 gr. that is, if ir 


' would reach beyond the bottom of the Square, you muſt 
' when you have reckoned to the bottom, count upward back 


again till you have ended the whole tum. 
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SECONDLY, 


Hawing the Latitude of the place, the Declination and 
Altitude of the Yun, To find the Azimuth 
of the Sun. 


Ere alſo the 3 ſides are given,the ſame with the former, 
and an Angle ſought. The two legs are the Comple- 
ments of the latitude, and Suns altitude , The baſeis 


: 


the Suns diſtance from the Pole which 1s elevated above the 
Horizon. The angle ſought is the Suns Azimuth , from that 
part of the Meridian, which is of the ſame denomination with 
the clevared Pole. 
So then according to the former general preſcript , and, 
this particular declaration, for the Azimuth, doe thus. | 
Take the ſum and difference of the Complements of the lati- 
tude and Suns altitude , and count from the top of the Square, 
the one upon one ſide , the other on the other ſide , and to theſe 
terms apply the threed ; Then from the top of the Square alſo, 
count the Suns diftance from the Pole, and where it doth croſſe 
the threed, the line that there ariſeth Square to the former, being 
reckoned from that ſide of the Square whereon the difference of 
the legs was counted, gives the Azimuth from that part of the 
Meridian which is of the ſame denomination with the clewated 
Pole, and counted from the other fide , gives the Awimuth fron 
[the other coaſt. T, 


Spherical Trigonometry. 


the To Iltiſtrate it by an Example. 

the *- « EIN 

el In 2 North latitude of 52 gr. 30 min. let the altitude of 
the Sun be 22 gr. and the declination 10 gr. Northerly,, By 


che Triangle are the complements of the latitude and Suns 
altitude , that 15 37 gr. 30min. and 68 gr. the ſum of them'is | 
105 gr. Zo min. the difference is 3o gr. 30 min, The ſum of 


16 WY Thc difference [ count on the other {ide from D down co b, | 
> 2nd to thele points k and þ, 1 apply the threed k b, Andlaft- 
ly, becaulc the de- | FINE | 


| clination 15 10 gr. B ” 5500 = . *" 886. D 

p 'North-ward m2 : | | h 
North latitude, ther- Rakes 6 | 
tore his diſtance ES Led 
from the elevated |— td L F 
Pole is So gr. which I = | + £41 p | 
count from the top Bs 1 

| D, down to}, and [PEzgGTT Wit Lk Ta ore 

+. WJ follow the line at /, pF FR RT Oh) 2: oO | 

's MW till it meet with the | | 
[threed at =, where | 
[nd the line m2 n,to | £54 
Croſſe it alſo, which | | 
numbred from the | _ WES DIES Le RS + C 


6d reon * 
ide DC , whcreon | 
the difference of the legs was numbred, gives 102 gr 35 m- 

the Azimuth from the North : And ſo alſo if it be account- 
& from the fide BA, it gives the Azimuth from the South | 
[77 $4422 min. the reſidue of the former, © or the complement 

'of it to 180 or. | 
\ Another Example , In the ſame latitude and the ſame al- 
utude , and therefore alſo the ſame ſituation, of the threed , 
let the declination be Northerly 23 + gr.therefore the diſtance 
{om the Pole will be 66 ! gr. which 1 count from D to f,and 
blowing the line f till it meet with the threed at z, I find the |} 
line g ; to croſſe there alſo, which being counted from the 
igeDC, whercon the difference of the legs was counted ; 
B ſhewes | 
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vil MJ chele given 1 would know the Suns Azimuth, the two legs of 


ir. MI chem | count on the fide B A, from the top at B down to k, | 
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| ſhewes 79 gr. 38 min. the Azimuth from the North, Or coun. 
ed from the other ſide, gives the reſidue of the former, 1 09 or. 
22 min. The Azimuth from the South. | 
A third Example. Jn the ſame latitude and altitude, ang 
therefore alſo in the ſame ſituation of the threed, ler the de.; 
clination of the Sun be 10 gr. ro the South , then ſhall hi, di- 
tance from the eleyated North PoJe be 100 gt and becauſe 
this 1 00 gr. js the baſe , I therefore count it from the top þ, 
down to 0, and following the line o, I find ut to cut the threed 
at r, and the line x p there croſſing, ſhewes me fromD C,(the 
ſide whereon the difference of the legs was counted ) 146 or, 
32 min. for the Azimyth from the North, or if the ſame line 
be numbred from the ſide B A , it ſhewes 33 gr. 25 min, the 
reſidue of the former, for the Azimuth from the South. 
Theſe Examples may ſuffice for this kind , and according 
co theſe patternes, all others are to bc framed. 
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In any Spherical Triangle whatſoever. 


C By having the legs and Vertical Angle, to find the Baſe. 


From the top of the Square, count the ſum of the legs upon one 
ſfede, the difference of them on the other fide. To this ſum and 
difference apply the threed: Then from that fide of the Square 
whereon the difference of the legs was numbred , count the 
Vertical Angle given, and where it cuts the threed, mark 
the line that paſſeth there-through parallel to the top of the 
Square, for that line, counted from the top, gives tha baſe 
required. 


This is general for all works of this kind , which may be 
illuſtrated ip particular : thus, 


Hawing the latitude of the place, the declination of the Sun, 
and the bour of the day , to find the altitude of the Sun, for 
that latitude, declination, and hour. | 


Ere have we the two legs of the Triangle, with the i0-, 


rercepted Vertical Angle, given , and the baſe ſought. 
The legs are the complement of the latitude , and the 


Suns diſtance, from the Pole ; The angle iatercepted rus 
oul 


ee 
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Spherical Trigonometry. T' 
© our whoſe altirude we ſeek. And the baſe is the complement 
of che altitude ſought for. 


| | Wherefore by the former general preſcipt, and this parti- 
d Wl cular explication , we may atrain to the thing required thus, 
e-\W 25in the former pradtice, io here; Apply the threed to the ſum 
f and difference of the complement of the latitude, and of the Suns | 
ce \ MW diſtance from the Pole , Then reckon the hour given from the , 
| | Meridian, from the fide whereon the difference of the legs was | 
dl counted, and where it croſſeth the threed obſerve the line that | 
be | puſſeth there-throngh parallel to the top of the Square , for that 
line reckoned from the top, ſhewes the baſe, that is, The com- | 
| Ml plement of the altitude , or reckoned from the middle line of the | 
| Ml | Synare, it gives the altitude it ſelf of the Sun, for that parallel | 
\ind Hour; And ſo the threed ( which now repreſents the Suns | 
ig | | parallel: ) Lying ſtill, you may count the altitudes for all the reſt 
of the hours for that parallel. 


IH For Example. 
| 
In a North laritude of 52 gr. 30 min. let the Sun decline 
20gr. to the North , {o that his diſtance from the elevated 
North-pole will be 70 gr. which is one of the legs given, and 
4 © < complement of the latitude, 37 gr. 3o min. is the other, 
The ſum of them is 107 gr. 3o min. The difference is 32 gr. 
he 30 min. This difference 1s the complement of the Suns Meri- 
n dan altitude 3 and I count it from D the topof the Square, to 
1 W & (in the firſt figure) thereto applying one end of the threed 
ſe Andon the other (ide from B, I count the ſum,107 gr. 30 min. 
down to [, thereto applying the other end of the threed. The 
threed thus laid, reſembles the Suns parallel, for that decli- 
nation, Now from the fide D k, whereon the difference was 
numbred, I count the Vertical Angle, As firſt 15 gr. for the 
#,| MJ £'{t hour from the Meridian, either 11 in the morning, or one 
for MW 'n the afternoon, and where it cuts the threed , I oblerve the 
| MW other line there croſſing allo , which counted from the top , 
| gives for the baſe, 34 gr. 32 min. the complement of the al- 
ur; WF citude required. 
bt, Or rather. Count it from the middle line, which 1n this caſe 
he! (cprelents the Horizon, and then you ſhall have 55 gr. 2$ m. 
the WF the alticude it {elf , for that hour and parallel, So the lecond 


Jur B 2 hour | | 
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12 The uſe of the Square in 


| hour from the Meridian (10 or 2) give: for the altitude 5 gr. 
4 min. The third hour (9 or 3) gives 42 gr. 31 m. The fourth 
hour from the Meridian ( 8. or 4 ) gives 33 gr- 53 min. The 
tifth (7 or 5) gives 24 gr- 45 min. The lixth (6 in the morn. 
ing andevening)gives 15 gr. 45 m. The feventh(5 in the morn- 
| ing,or 7 in the evening)gives 7 gr. 6 m. And fo farcethe Sun i; 
above the Horizon in that parallel, and then begins to godown. 
And oblicrve further, That the threed thus placed taken in| 
that part below the Horizon, gives the altitudes for the hour, 
in the declination which is equal to this, but to a contrary 
coaſt; ſo thar the threed in this ſituation , gives the altitude, 
for the declination of 20 grad. towards the South, for that 
part of the threed that 1s under the Horizon or middle 
line, is the Semi-nocturnal ark for the parallel lying 20x, 
from the EquinoGtial Northward , and is therefore equal 
to the Semi-diurnal ark that belongs to the parallel which 
lies 20 gr. from the EquinoGtal Southward, and is of like ſi. 
tuation below the Horizon that the other is above, wherefore 
the depreſſions belonging to the hours in this , are the ſame 
with the alcitudes of the fame hours tm the other. Togoonthen 
where weleft , The next hour counted from the Meridian of 
the Winter parallel is the fourth, that s,cither 8 in the morning, 
or 4 in the afternoon, and his depreſſion is © gr. 50 min. The 
next hour the third from the Meridian (either 9 or 3) isde- 
preſled 7 gr. 39 m. The fecond hour, (100r 2)1is 12 gr.57m. 
The firſt hour ( 11 or 1, ) is depreſſed in' this North parallel 
16 gr. 20 min. that 1s, it 15 elevated ſo much in the like South 
paralle]. Thus of each two oppoſite parallels of declination 
may the altitudes be had at one and the fame ſituation ofthe 
threed. But if the other way ſeeme plainer , do as before. 
Let the Sun in the ſame latitude decline 20 gr. to the South, 
his diſtance from the Northelevared Pole, is then 1 1 © gr. the 
lum of the complement of the latitude 37 gr. 30 min. and 
this diſtance is 147 gr. 30 min. The difference 1s 72 gr. 39m. 
This difference 1 count from D to t, (in the firſt figure, ) The 
{um I alſo account as before, from B to #, And to t x, I placed 
the threed, Now from the ſide D t, I count the hours as I did 
before, and find the altitude of 11 and 1, 16 gr. 20 min. of 10 
and 2, 12gr.57 min. of 9 and3, 7 gr. 39min. of 8 andþ 
| 


oO gr. 50 min. All the fame that the former depreſſions _ 
AnCc! 
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And if now you take the depreſſions of the hours upon the 
b| MN |chreed in this ſituation, you ſhall tind chem all che ſame that | 
«| Þ [the alticudes in the former parallel of 20 gr. North declination 
*| WY | were) So that ever, one (ide of the threed will afford the al- 
«| | ticudes for the hours in any two oppoſite parallels. 

| The Mcridian altitude is the complement of the difference | 
| WI |of che legs, And in che oppoſite parallel it is the excefle of 
a] Ml [che ſum of the-legs above 90 gr. And as you have done for 
s| Wl [che Altitudes of the whole hours , ſo may you doe for their : 
/ 

d 


halves and quarters. Thus much tor this allo. | 
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In any Spherical Triangle, whatſoever. 


| C !f the Proportions be in right Sines alone , they are 
reſolved in this manner. 


F Connt the firſt ſine given ( upon one of the ſides of the leſſer 
j Square ELD G, ) from the Center E , and upon the line there 


. ariſing count the ſecond ſine , whereto apply the threed , Then 
| upon the ſame fide with the firſt, connt the third, aud obſerve 
| WY [the line there ariſing, for from it doth the threed cut off the fourth 
: fine required. | 


—— _—— —— — -- _— > ——_— 


| This general may be il[uſtrated in particular thus. | 


Having the oreatcſt Declination of the Sun, and his diftance | 
from the next EquinoCtial point , to find the Declination of 
the Sun for that diftance. 


His particular belongs to the ſolution of a ReQ-angled 
Spherical Triangle, yet the manner of the work in this 
is the ſame with the work belonging to the ſolution of 
the Obliquangled ones. The proportion ſtands thus; As the 
radius, us to . ſine of the greateſt declination ,, So the ſine of 
tbe Suns diſtance from the next EquinoGiial point , to the ſine 
of the declination of that point. 


For an Example. 
Let the diſtance from the EquinoGtial be 3o gr. The great- 


eſt declination 23 gr. 30 min. I would know the declination 


for that diſtance of 39 gr. The Proportion is, As the radius, 


is 
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The uſe of the Square 1m 

15 to the ſine of 23 gr. Zo min. So the ſine of ,30 degrees, tg 
what ſine? Count E G for the radius, andupon G D the line. 
there ariſing, reckon 23 deg. and 3o min. up to a, and theretg 
apply the threcd, T hen again upon E G, count e b, the ſine of 
o gr. and follow the line there ariſing whichis b c, till it 
cut the threed at c, and the line c d, there croſling alſo (being! 
counted from E G ) gives for the declination required, 1 pr. 
| 30 min. So that the ſine of 11 gr. Zomin. 15 the fourth Pro- 


| 


portional Sinc to the former three. 


By the Hour of the Day given , with the Suns diſtance from! 


the elewated Pole , and the complement of bis altitude above 
the Horizon, to find his Azimuth. | 


The Azimuth thus gotten 15 counted in North latitudes from 
the North, in South latitudes from the Sourh. Let the hour 
be 3 from the meridian. The Suns diſtance from the Pol: 
66 gr. 30 min. The complement of the altitude, 44 gr. 20 m. 
By thele things known, 1 would tind the Azimuth. The pro- 

portion whereby itis wrought is this 

—-—D As the Sine of the hour, is to the Sine 

Z of the complement of the altitude;So 
15 the ſine of the diſtance,to the ſincof 
theAzimuth.W herefore upon the ſide 
of the Square E G, I count the ſine 

A of 45 gr.to h,and upon the line there 

4 ariſing , I count the ſine of 44 gr. 
& G- 20 min. up to z,and thereto apply the 
threed Then upon the ſame {ide with} 
the firſt I reckon the ſine of the Suns diſtance 66 gr. 3o min. 
from E to k, and following the line there ariſing rill it meet 
with the threed at 7, I find the line n/, to crofle there allo, 
which counted from E G,gives the inc of 65 gr. for the fourth 
proportional, {o that 65 gr. ſhewes the reſidue of the Angle 
required, that 1s to ſay , In ourNorth latitude it ſhewes me. 
the Azimuth from the South ; becauſe the Angle of the A- W 
zimuth from the North i an obtuſe Angle , namely 115 gr. 
and the ſame fine {erves both to it and ro 65 gr. his refidue. 


R 


|C And bere alſo is to be noted, That when any Proportion tl 
right ſines alone is offered, and the radins is the firſt leader 
i 
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Spherical Trigozovietry. 


in tbe Proportion , that then I fay, ” may be reſolwed by the 
' former kind of work, by the ſum and difference, counting the 


complement of the arks of the two Sines given, for the legs of 


the Triangle, and the ark of the radins or go gr. for the Ver- 
tical Angle,and the baſe found out to be the complement of the 
ark required. As 1n the firſt Example, 
The two middle arks were 3o gr. and 23 gr. 3o min. their 
complements are 60 gr. and 66 Y. 3ZO min. The (um of theſe 1s 
126 gr. Zo min. there difference 6 gr. 3o min. to this ſum and 
difference, I apply the threed, as in the former Examples, and 
then count the Vertical Angle go gr. which fals in the middle 
line and where the threed cuts it, there 1s the quantity of 
the Declination, 11 gr. 3o min. as before : And theſe degrees 
are counted from the Center of the Square at E. 
| And thus may all others of this nature, having the radius in 
| the firſt place, be abſolved. And not anely theſe of fines 
alone, but with fines intermingled with Tangents alſo, 
If it ſofall out that theſe Tangenrs be lefle then the 
radius, And if inſtead of their proper arks be taken the 
complements of the arks of (ines equal unto thoſe Tan- 
ents. 
And thus much for Exemplifying in this kind alſo. Thoſe 
that follow are appropriate to reangled Spherical Triangles 
only. 


M214 1926 
In any ReQangled Spherical Triangle whatſoever. 


C If the Proportion ftand between right ſines ( whereof the 
Radins is alway one ) and Tangents , they are to be re- 
ſolved in thu manner. | 

Upon one of the ſides of the leſſer ſquareE TI GD. Count the 

firſt term , and upon the line there ariſing count the ſecond , 
whereto apply the threed. Then upon the ſame fide whereon 
the firſt was reckoned, count the third , and follow it till it 
croſſe the threed, for the quantity of it comprebended betwcen 
the third term and the threed , gives the fourth proportional 
term required , alway remembring that every term be taken 


on his proper Scale. 

Here becauſe the proportions are divers, we ſhall need 
more explicationthen in all the reft. Tet the wariety herein, may 
be 
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The uſe of the Square zn 
| 


be reduced tothree wayes according as one of theſe three, ejthe, | 
the Radius, Sine, or Tangent, doth lead in the Proportion, th, 
three wayes are theſe : 

1 As the radins, 1s to a tangent , So 5 a fine to a Tangen,, 

2 As a ſine, 1s to a tangent, $0 the Radius is to another 

tangent. | 

3 As a tangent, us tothe radins, So another tangent, is to , 

Ic. 

But this wariety is not all, for each of theſe thrce wayes |; 
ſubjc# to variation, and that upon this occaſion. _—__. Upoy 
the ſquare we bawve no tangent greater then the radins,or tangent 
of 45 degrees. Wherefore tbe proportion muſt be ſo contrived, 
as that no tangent greater then of 45 gr. be ingredient into it. 
Too that purpoſe ſerves this general direction, namely, ____ | 
the tangent which is co-partner,in the proportion with the ſine, þe 
greater then of 45 gr. ( alway provided that the two tangents 
doe never ſtand immediately together, which if they do? , may he 
brought into frame by tranſpoſition or alteration of the. middl, 
term. ) Then, Inthe two firSt wayes the radius and ſine muſ 
change places; and for the two tangents muſt be taken the tan. 
gents of their complements; In the third way,the co-tangems of 
the third and firſt terms muſt remove into the firſt and third 
places. 

To ſhew this more particularly in the 3 former wayes. 


In the firſt , 


If the tangent required in the fourth place prove greater then 
of 45 gr. (which how to diſcover is ſhewed bereafter ) then by 
the former direion this alteration muſt be made. 

As the ſine in the third place, is tothe co-tangent in the ſt- 

ſecond, | 

So us the radins in the firſt place , to the co-tangent of the 

fourth. 


In the Second, 

If the tangent in the ſecond place , be greater then of 45 9 
then by the former direfion this proportion muſt be th 
changed. 

As the radius in the third place, 1s to the co-tangent of the! 

ſecond. 


So 3s the ſine in the firſt place,to the co-tangent of the fo 
- 0! 
--—— —_— 


= 


Sg pherical Trigonometry. 


In the third. 


If the tangent in the third place , be greater then of 45 gr. 


then according to the former preſcript this proportion muſt 


ys be waricdl. 
4s the co-tangent of the third place, is to the radius in the 
econ, 
$9 the co-tangent of the firſt place,is to the ſene required in the 
fourth place. 
Becauſe in the firſt proportion it 1s unknown whet her the tan- 


gent required in the fourth place be greater or leſſer then of 


45 2r. and yet js neceſſary it ſhould be known before it can be 

{nd out, yot ſhall therefore in practice diſtover it thus. 

| threed rightly ſituated upon the Square, then is it greater 
then of 45 gr. and then the proportion muſt be altered as be- 
fore, but if it doe meet with the threed , then is it leſſe 
then of 45 4”. 6s it ſhould be. 

Obſers » tha: 11/4 (a1gents are actually in the limb onely, yet may 

be uncerfivod to be all ower the plain , for ſome line or other 


ſta! "0 CUCH againſt them in the plain will ſupply them 1s well 


'O 


x if ,ney were actually there drawn. 


And note that if fuch a Proportion as this do at any time 


happen, namely, As 4 ſine 1s to 4 tangent, So another ſine, is to | 
ther tangent. And that theſe tangents, be diſcovered to be 


one of them greater then of 45 gr. the other leſle, That then 
the radius 15 to be brought into the Proportion, by laying, 
4s the firſt ſane, is to the firſt, So is the radins to another Tan- 
gent; Then leaving out the firſt fine and tangent, and uſing 
tor them the radius and this later tangent, lay , As the radius 
> to the laſt found tangent , So is the ſine in the thued place 
(0 tre rangent in the fourth; Which Proportion ſuites with 
thoic 011g before. But if both the tangents be cither greater 
orlelt - then of 45 gr. then may the (olution be made with- 


our th» help of the radius. 


Accordiag to the former Rules gencrally delivercd are thele 


tollowtng Examples framed, and will fully illuſtrate ' 


every Calc. 


ER. 


Ithe line whereon it 3s to be accounted doth not meet with the 


| 


| 
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For the firſt of the three ſeveral wayes there are three caſes, | 
For cither both the tangents are leſſe then 45 gr.or both yrea. 
tor, or no lefle, the other greater. | 

i As the radius 1s to the tangent of 4c gr. So the (ine of: 
50 pr. to the tangent of what ? | 

Upon the Square ELD G, I count E G for the radius, and 
| upon the end of it in the Scales of tangentsI reckon C 4,40 " | 
chercto applying threed. Then upon E G, I count the ſine of 
'GOgr. ftromE tob, and follow the line there ariſing till it 
cut the threed E a, at c, So that bc is the fourth term requi. 
red, which becauſe it isa tangent, muſt be numbred in the 
Scale 'of tangents, and therefore by help of the line ce, 1 
cransferre it thither , and find that the line hes even againſt 
32 gr. 44 min. in the Scale of Tangents, and this 15 the ark 
of the fourth proportional rerm required. 

2 As the radius 1s to the Tangent of 60 gr. So the ſine of 
50 gr. to the Tangents of what ? 

Upon the Square I count ( asbe- 
PE fore) from G up toD and fo for- 
mn ward to 1, 60 gr. among the Tan- 
9 han 9, | gents,and thereto apply the threed, 

Z7#| Then I count the third term. E bthe 

4 | ſine of 50 gr. and I follow the line 
8 there ariling to the top of theSquare, 
and yet it meets notwith the threed, | MW 
| but beyond the Square I ſee that it 
EE— —£}, would concurre with it atr, which | Wl 

ſhewes that the fourth Tangent re- L 
quired , is greater then the Tangent of 45 gr. and therefore 
ſtanding as it doth, cannot be exprefied upon the Scale of 
Tangents, wherefore I alter the Proportion, by tranſpoſing 
the firſt and third terms into one anothers places, and for 
the Tangents themſelves I take their complement thus. 

As the ſine of 50 , 1s to the Co-tangent of 60 , So isthe| I} + 
Radius, to a fourth Tangent , which will be the complement 
of that which ſhould be produced by the former Proportion. 
By this alteration it comes to paſle that the ſine leads in the 
Proportion, and fo this Example now fals under the Examples 


of the ſecond General way , and therefore ſhall be reſolved, 
there. | 
34 
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the line there ariltng , [ transferre G # the Tangent of 30 gr. | 


threed curs the limb in «, fo that GC » I find to be theTangent | 
of 37gr. and his is rhe fourth term required in this Propor- 
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; ; As the radius is to the Fangent of 50 gr. So the ſine of 


» vr. to the Tangent of what ? 

pon the Square I take E G tor the radius, and at the end 
of it I reckon up to D , which is 45 gr. and fo forward on the. 
other ſide to g, thatis ro 50 gr. Thenupon EG, Icounteb 
the fine of 50 gr. and follow the line there arifing till it cut 
che threed at z, io that b z 15 the fourth term , and becauſe it | 
3 a Tangent , therefore by help of the line paſſing through | 
i, that is, by the line 2 mz, 1 transferre it to the Scale of Tan- 
vents, and find that hes even againſt 42 gr. 24 min. which is 
the fourth ark required. | 


El 


For the fecond of the three general wayes, there are two | 1, 


Caſes; For the Tangent that 1s Copartner with the fine in the 
Proportion , may be either leffer or greater then of 45 pr. 
for the lefſer , take the Example which before was preferred 
hither, namely, 

1 As the {ine of 50 gr. is to the Tangent of 3o gr. So the 
radius 15 to the Tangent of what ? 


Firſt, upon the {ide E C2, I count the (ine of 50 gr. and to 


by help of the line 2 5, andto 5, I apply the threed, which 


lecond and fourth, after this manner. 


59 gr. to the Tangent of 32 gr. 44 min. the complement 
"whereof 5 7 gr. 16 min. anſwers to the queſtion in the former 
Proportion, and rhis laſt Proportion fals under the firſt general 


tion; But in the ſecond Example going before, whereof | 
this is allo the ſolution , this 37 gr. 1s the complement 
'of the fourth ark there required, ſo that the fourth ark there, 
(ſhould be 53 gr. which becauſe it is greater then 45 pr. is | 
therefore abtolved this way,and not the other. 

2 As the ſine of 5ogr. is to the tangent of 50 gr. So the 
ndius is to the Tangent of what ? | 
Here becauſe the Tangent of 50 (being Co-partner in the 
Proportion with the ſine ) is greater then the Tangent of | 
45 gr. and ſo cannot be exprefled upon the {quare, therefore 
the Proportion mult be altered by changing the places of the 
firſt and third terms, and by taking the complement of the 


As the radius 15 to the Tangent of 4o gr. So the line of 


Gets, 
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tirſt practice upon the Square, As E G, to Ga,SoEb, wb, 
| or Gethe Tangent of 32 gr. 44 min. | 
| I LI. [n the third of the three general wayes, there are two caſes, 
| according as the Tangent of the third place , which is Co-/ 
partner in the proportion with the fine, 1s leſſer or greater 
then the Tangent of 45 degrees. 

1 As tbe tangent of 40 gr. is to the Radius, ſo the Tangent 
' of 32 gr. 44 min. to what line ? 

| Upon the fide GD, | count Ga, the Tangent of 40 al 
and thereto apply the threed, then upon the lame fide G D, 
| 1Ireckon alſo the Tangent of 32 gr. 44 min. from G to e, and 
| follow the line meeting at e, till it cur the threed at +, and 
| the line there crolling alſo is cb, which counted from e , the 
' Center of the Square, gives the fine of 50 gr. which is the | 
fourth term required. 

2 As the Tangent of 60 pr. is to the radius, So the Tan- 
'gent of 53 gr. to what ſine ? 
| Here becauſe the Tangent of 53 gr. being Co-partner in 
Proportion with the fine, 15 greater then of 45 gr. therefore 
the tirſt and third terms muſt change places , and their com-| Ml | 
plemenrs are alſo to be taken, thus, As the co-tangent of| MW 
53 gr.or Tangent of 37 gr. is to the Radius, So is the co-tan- 
gent of 60 gr. or Tangent of Zo gr. to the fourth ſine re- 
quired. 

Upon GD the ſide of the Square,I count G # the Tangent 
of 37 gr. thereto applying the threed. Then on the ſame fide 
of the Square , I alſo count G1, the Tanegnt of 3o gr. and 
tollow the line at t, till it cut the threed at s, and the line 5b, 
there croſling being counted from e,the Center of the Square, 
gives me the Sine of 50 gr. the fourth term required. 


Theſe Examples are ſufficient to give light to the reſt , For 
no Proportion can fall out in theſe kinds , whereunto theſe 
Proportions and their Examples are not ſuitable. 


And ſo much of Spherical Triangles. 
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Of the uſe of the Square, in Right-lined Triangles. 


F the Proportions be between T, angents and equal parts, 

| then are we to uſe the equal parts on the ſides AB,AG, as 

alſo the larger T angents upon the two other ſrdes of the Square, 
and then the work will be the ſame, for form, that was before in 

langents and ſines , for the lincs on the ſuperficies will carry 


the parts of eather of theſe Scales to and fro, as they did before | 


the parts of the Scales of the leſſer Tangents. 
If the Proportions be between ſines and equal parts, thenare 


we to make nſe of the ſines inſcribed upon the Scales BI, C G, 


together with the former equal parts , the lines upon the ſuper- 
|ficies ſtill acting their former parts of carrying from the one to 
the other. 


Examples in theſe kinds, And firſt of fines , and equal 


| 
| 
_ parts, or Numbers. 
| 


| 


'QUppole at the rwo ſtations D C, I had obicrved the an- 
G glesB C A, 3o gr. BDA, 5ogr. and C D the difference 
| of Stations 40 feet, and by theſe oblervations, I require 
'toknow the altitude A B. 
\ Firſt, I muſt find the length of 
the lines CB, or D B, 1n this Ex- 
ample of CB, after this manner, be- 
caule BCA 1s 30 gr. and BDA 
50 grad. therefore their difference 
CBDis 20 gr. Now then, As the 
lincof C B D 20 gr. 

Is to CD 40 teet, C4 
5015 the fine of BDC or BDA,50 gr. 


To the length of CB required. 
Torelolve this upon the Square, from C, I count the line | 
of 20gr. to a, andobſcrve the line there meeting me , then | 


upon the fide A C,1I count A d4 40 equal parts or feet, and | 


thirdly, I reckon C c the third term, which is the ſine of 50 gr. 

and follow the line there meeting me, till it croſle the threed 
(which was to be applied to b, the interieion of the lines ab, 
coming | 


tc 
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coming from the firſt term, and d b riſing from the ſecond) ar 
c, and there I fagd another line concurring, namely, e þb, which, 
| follow down to h, and there it ſhewes in the cqual parts Aj 
89 feet, and 58 centeſmes or hundredth parts of a foot , Ang 
this is the length of C B, now toget B A, by a ſecond work, 
I ja 

A'CB the radius , to B A the fine of BCA 3o gr. 

So B C $9 = feet, to B A the altitude in feet. 


I.0 
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To perform this Proportion , Upon the Square I take AH, 
equal to B I the radius, and upon H E,I count Ho, equal to 
C r the fine of 3o gr. thereto applying the threed;Then from 
A to h, I count the length of C B,that is 89,5 8,and fo follow 
the line there ariſing , up to the threed to £, where  tind the 
line s #, limiting out A x, 44,79, that is 44 feet, and 79 cen- 
teſmes of a foot, and ſuch is the altitude of A B required. 


Thus by having the three Angles of a plain Triangle, and one 
ide you may find the two other ſides And by hawing two 

Jy Jy 'y g 
ſides and an Angle oppoſite to one of them , you may find the 


other two Angles and third ſide , in any Right-lined Trian- 
gles whatſoever. 


_— 
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Examples of equal parts, and Tangents. 
This kind of work may ſufficiently be explained in the 


{olution of this Probleme. 
Cc?) 


— 


with 20 equal parts counted on the fide A B, and laying 


greater Tangent C y, which 1s 33 gr. 41 min. And ſuch is the 


+ ſhewes in the limb 20 equal parts for the altitude B C. 


| 


Right-laned Triangles. 
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C By having an Angle and the two ſides comprehending 


it, to find the other Angles. 
Firſt,if the Angle comprehended be a Right-angle 


the work 3s eaſie. 


Nd here we are toule the Scales of equal parts, with the | 
larger Tangents onely. Suppoſe then in the ReQ-angle 
Triangle ABC, By having the two fides including the | 

ihe angle AB 3o,B C 20parts,I would find the angles at A 

1d C, becauſe this Proportion holds 

A5 AB 30,toB C 2v 'S 

SO AB theradus oBC, 6 

The Tangent of B A C. 

Therefore upon the Square I count Aw zo _ 
equal parts, and follow w ff, till it ſtand even AB 


the threed at f', I find it to cut in the limb of the 


quantity of the angle C A B.And the complement of it 56 gr. 
19min. is the quantity of the angle AC B. 


Further more it is to be noted, That if by having the right 
angle with the two including ſides , you wonld find the ſub 
tending fide A C. In this cafe one of the acute angles muſt 
firſt be ſought , and then -by the Proportions of lines and | 
equal parts, the {ide A C may be had. | 

So allo, If by having the diſtance A B 3o toot, and the | 


angle CAB 33 gr. 41 min. I would know the Height B C,' 


Upon the Square I lay the threed from C to y the Tangent | 
of 33 gr. 41 min. then upon the cqual parts I count A w 3, 
& tollow the linc riſing at w,till it meer with the threed at ft» 


and at f, I find the line f q croſſing 1llo , which followed ro 


Þy theſe mixt Proportions of equal parts with fines and Tan- 
gents, may all menſurations be performetl , as alſo all conclu- 
frons upon the Common Sea-chart, with Mr. Gunters corre- 


chons of it, to make it ſufficient for Sea-mens nſe. 


ew. 


Secondly. | 
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| Secondly , in any plain Triangle whatſoever. 


| 
| The former Probleme may be reſolved in general by this Pg. 
portion , As the ſum of the two ſides ,is to their difference, 


So is the Tangent of half the ſum of their oppoſite Angles , 
to the Tangent of the half difference of thoſe Angles. | 


| | S here, the two given parts,are A B 40 A 

| A parts, & BC 20, the lum of them 1s 60, fo: 
| the difference 1s 20, the angle at NY 
1 20 gr. & therefore the (um of the twoother g | = 
' 60 gr. the half ſum of 3o gr. Now , 

As 60 the ſum of the {ides,is to 20 their difference, | 


| 
| 
| 
So is the Tangent of 3o gr. the half ſum of the angles at. 
Aand C, to the Tangent of their half difference. 


The beſt way for the ſolution of Proportions in this kind j 
| firſt (as was before admoniſhed in the joynt uſe of Sines and 
| T angents ) to ſ eek out a Tangent whereon the Radins is in Pro- 
| portion as the ſum of the legs 15 to the difference of them, which| 
Tangent is ever leſſe then the Tangent of 45 gr. or radin, 
becauſe the difference of the legs is alway leſſe then the ſun if 
them. And when the radins 1s brought in, the Proportion may 
| be abſolwved npon the leſſer Square , which 3s fitted for the Pro- 
portions of Sines and Tangents , in the ſame manner as wi. 
ſhewed in the like Examples before. And the Proportion will 
then ſtand thus. 


As the radius, is to this new found Tangent, So is the Tan-; 
| [gent of half the ſum of the angles, to the Tangent of halt 
their difference. | 

To make it plain by the former inſtance, As 60 parts, are 
ro 20; So is the radius, to what Tangent ? | 

Upon the Scale of equal parts, I account Ak 60 and on 
the line there ariſing I account k x 20 , thereto applying the 
threed, and then I ſec it cut off in the greater Tangents Cx 
15gr, 26 min. which is the Tangent ſought. And now that 
| the radius ts brought in, the next Proportion will be thus, 
As the radius, 15 to the Tangent of 18 gr. 25 min. 
| So is the Tangent of 3o gr. half the ſum of the angles, '0 
what Tangent ? 


Upon 


_ 


=: | 


Proportions of equal parts. 25 


= pon the leſſer Square , I take E G for the radius , and | | 
Mount G e the tangent of 18 gr. 26 min. thereto applying the | 

WE thieed , then upon I D, I count I'x the Tangent of 39 gr. 
'W .4 follow the line thence patfling to the threed at, where 
he line © @ ſhewes, in the lumb the Tangent Ge, whichis the 
Tangent of 10 gr. 54 min. the halt difference. of the angles 
required , which added to 3ogr. the half ſum , makes the 
oreater angle 40 gr. 54 min. And taken from the ſame 3o gr, 
ſeaverh 19 gr 6 min. for the lefler angle. 1 


py C By having the three ſides of a plain Triangle, 
to find the Angles. 

| 
TP He firſt work here will be to ler fall a perpendicular, 


and to know where it will fall, and (o reducing the 
Triavgle to two Rectangles, you may reſolve: rhem as 
is WJ cfangles, cicher by fines and equal parts, or Tangents and 
1d | MW £quial parts. 

”_ The manner of dividing a Triangle , into two ReQangles, 
<|M a allo ro find the place where the Porpanenyar falls, - 
MI hewed by Mr. Gunter in the firſt Book of his Croſs feff and 
f/M che Proportion for the ſolution of ir, is. a proportion © equal 
13 MW parts or numbers onely , the manner of which is hereafter 
ol hhewed in the next uſe of the Square in numbers or cqual 
14s Wl parts alone. | "4 | 


Thus farre of the uſe in Right-lined Triangles. _ 


bY 
. . F 
 _ - 


Of the uſe of the Square in Proportions of equal parts* 
or Numbers only.” 
GS $64 by Is Ws | 


0 F | \ \ + \ 2 

He equal parts with the lines on the ſuperficits to carry 
i them along, will performs them wery ſufficiently and ex- 
: peditely, If any number be too great take or ;= part 
of it, and count the reſt as a fraction either deeimal or centeſi> 
mal. And as in the former works,ſo here,the firſt &<third terms, 
muſt be counted upon one ſide of the Inſtrument, the ſecond and 
fourth upon the lines ari feng out of the terms of the forme#,\ſs 
the threed apply d to the ſecond , will limit ont the fourth. --— 

LES - Thef 
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ory: The uſe of the $quare in the obſervation of Angles. 
The manner of the work is alwayes a like, and may ſuj. 

| ciently be declared in this one Example , I would know 

that pumber whereto 60 bears the ſaine Proportion, that 

40 doth to 50: The Proportion ſtand thus 

As 40, is to 5o: So 60, to what ? 

Upon A C the Scale of equal parts, I count A D go, and 
upon the linc ariſing out of d, (by help of the Scale of equal 
parts upon the other fide A B) I count 50 up to Land therety 
apply rhe threed , Then upon A C, I count the third term, 
60 to k, and follow the line there ariſing , till it meet with 
the threed at p, and there the line pm, meeting alſo, ſhewe 
in the Scale A Bat m, 75 parts , which 15s the fourth Propor- 
tional number required. And thus 1n all others. 


($96004S20000000000000094 944) 
Of the uſe of the Square in the obſervation of angles. 


\ X T Hen the obſervation 1s made and the ſight placed, then 
| the threed from A, applyed to the running fight, 


will expreſſe the angle in the larger Tangent, Andfu 
obſerving any altitude or depth , the threcd alone , without the 
help of the running fight, will expreſſe the Angle, if the obſer- 
vation be made as uſually it is by other Inftruments. —= The 
Square at the greateſt cannot obſerve an Angle that is greater 
then go. If therefore ſuch an Angle come to be obſerved, you 
muſt obſerve the reſidue of it , which is his complement to 
180 degrees. 
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Hitherto we have had « general view of the uſe of theSquare 
in all Triangles and ordinary Proportions in Numbers. Now 
remains the bringing of it down to particulars in every kind ; 
which would be an infinite labour, and un-neceſſary to thoſe tht 
are any thing experienced, in the uſe of Inttruments, -eſpecidlly 
ſeeing we have here a taſt of every of them, and the particular 
Proportions are every where extant. Hereafter I may ada. 
[ſomething more 6n the other ſide , for the preſent I here make | 
ftay, and content my ſelfe with that which bath alrcady been 
delr wered. | 
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Ck Pp. I. 
A Deſcription of the Horizontal P rojection. 


m_ 


77x Rojcetions of the Sphere , are beſt deno- 
EZ minated from thole great Circles upon 


dE De 
KEI CT NI which they are projected. This here, is 
of EZ called Horizontal , becauſe the Circles 


on it are projected upon the plain of che 


ol 
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EDS! Nadir point thereof,upon the ſuperticies 
"=. of the Sphere 3 the whole delineation of 
it may be deduced Geometrically out of the Horizontal 
Circle. But becauſe that way is in divers reſpe&s cumber- 
ſome and not ſo accurate, I rather chooſe to make ſuch Ta- 
bles as ſhall better ſuffice for the work, which what they are, 
and the manner how to make them, ſhall now be declared. 


_— 


' Todelcribe the XquinoGtial and parallels of declination,be- 


longing thereto, two Tables as requilite eſpecially. The firſt, 
15 to tell how farre from the Center each parallel in the Pro- 
ection 15 to cut through the Meridian , which may be called 
1 Table of InterſeQions. The ſecond, is to find how farre 
the Centers of thoſe Parallels do likewiſe ſtand from the Cen- 
cr of the Inſtrument , that ſo they may be deſcribed ; and 
this Table may be called, A Table of Centers. And theſe 
Wo Lablesare variable in every Latitudc. 
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SI (ES Horizon : the eye being placed in the | 
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